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INTERNATIONAL PRELIMINARY 
EXAMINATION REPORT 



International application No. PCT/EP00/03765 



I. Basis of the report 

1 . With regard to the elements of the international application (Replacement sheets which have been furnished to 
the receiving Office in response to an invitation under Article 14 are referred to in this report as "originally filed" 
and are not annexed to this report since they do not contain amendments (Rules 70. 16 and 70. 17)): 
Description, pages: 

1 -29 as originally filed 

Claims, No.: 

1 -61 with telefax of 09/08/2001 

Drawings, sheets: 

1/4-4/4 as originally filed 

Sequence listing part of the description, pages: 

1-4 (SEQ ID NOs. 1-2), as originally filed 

2. With regard to the language, all the elements marked above were available or furnished to this Authority in the 
language in which the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language: , which is: 

□ the language of a translation furnished for the purposes of the international search (under Rule 23.1 (b)). 

□ the language of publication of the international application (under Rule 48.3(b)). 

□ the language of a translation furnished for the purposes of international preliminary examination (under Rule 
55.2 and/or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the 
international preliminary examination was carried out on the basis of the sequence listing: 

C3 contained in the international application in written form. 

H filed together with the international application in computer readable form. 

□ furnished subsequently to this Authority in written form. 

□ furnished subsequently to this Authority in computer readable form. 

□ The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in 
the international application as filed has been furnished. 

□ The statement that the information recorded in computer readable form is identical to the written sequence 
listing has been furnished. 

4. The amendments have resulted in the cancellation of: 
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□ 



the description, 
the claims, 



pages: 



□ 



Nos.: 



□ 



the drawings, 



sheets: 



5. □ This report has been established as if (some of) the amendments had not been made, since they have been 

considered to go beyond the disclosure as filed (Rule 70.2(c)): 

(Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this 
report.) 

6. Additional observations, if necessary: 

III. Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 

1 . The questions whether the claimed invention appears to be novel, to involve an inventive step (to be non- 
obvious), or to be industrially applicable have not been examined in respect of: 

□ the entire international application. 
H claims Nos. 27. 



□ the said international application, or the said claims Nos. relate to the following subject matter which does 
not require an international preliminary examination (specify): 

H the description, claims or drawings {indicate particular elements belovrf or said claims Nos. 27 are so unclear 
that no meaningful opinion could be formed (specify): 
see separate sheet 

□ the claims, or said claims Nos. are so inadequately supported by the description that no meaningful opinion 
could be formed. 

□ no international search report has been established for the said claims Nos. . 

2. A meaningful international preliminary examination cannot be carried out due to the failure of the nucleotide 
and/or amino acid sequence listing to comply with the standard provided for in Annex C of the Administrative 
Instructions: 

□ the written form has not been furnished or does not comply with the standard. 

□ the computer readable form has not been furnished or does not comply with the standard. 

IV. Lack of unity of invention 

1. In response to the invitation to restrict or pay additional fees the applicant has: 



because: 
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□ restricted the claims. 
E2 paid additional fees. 

□ paid additional fees under protest. 

□ neither restricted nor paid additional fees. 

2. □ This Authority found that the requirement of unity of invention is not complied and chose, according to Rule 

68.1 , not to invite the applicant to restrict or pay additional fees. 

3. This Authority considers that the requirement of unity of invention in accordance with Rules 13.1, 13.2 and 13.3 is 

□ complied with. 

S not complied with for the following reasons: 
see separate sheet 

4. Consequently, the following parts of the international application were the subject of international preliminary 
examination in establishing this report: 

IS all parts. 

□ the parts relating to claims Nos. . 

V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

1. Statement 

Novelty (N) Yes: 

No: 

Inventive step (IS) Yes: 

No: 

Industrial applicability (IA) Yes: 

No: 

2. Citations and explanations 
see separate sheet 

VI. Certain documents cited 

1. Certain published documents (Rule 70.10) 

and / or 

2. Non-written disclosures (Rule 70.9) 

Form PCT/IPEA/409 (Boxes l-VIM, Sheet 3) (July 1998) 



Claims 1-26,28-61 
Claims 

Claims 1-26,28-61 
Claims 

Claims 1-26,28-61 
Claims 



INTERNATIONAL PRELIMINARY 
EXAMINATION REPORT 



International application No. PCT/EP00/03765 



see separate sheet 



Form PCT/IPEA/409 (Boxes l-VIII, Sheet 4) (July 1998) 



INTERNATIONAL PRELIMINARY International application No. PCT/E POO/03765 
EXAMINATION REPORT - SEPARATE SHEET 



Re Item III 

Non-establishment of opinion. 

Subject-matter of claim 27 is defined in a product-by-process manner. Consequently, it 
cannot be determined if substances already known in the art will fall under the terms of 
this claim. Claim 27 was therefore not examined. 



Re Item IV 

Lack of unity of invention. 

1) Based on original claims 1-29, the application was found to be lacking unity of 
invention. 

I) original claims 1-3: 

A detection method for intracellular integrase activity using a promoterless 
reporter gene; 

II) original claims 4-12 completely and claims 17-29 partially: 

Packaging construct for a lentiviral or complex retroviral vector based on a 
synthetic gag or pol gene; a synthetic retroviral gag or pol gene or a region 
of a retroviral gag or pol protein in a eucaryotic cell, the expressed retroviral 
protein being expressed at a level to provide detectable activity of the 
wildtype function of the expressed retroviral protein in the eucaryotic cell; a 
eucaryotic expression vector comprising said gene or a region thereof; a 
method of transfecting a eucaryotic cell using said expression vector; a 
eucaryotic cell line harboring said synthetic gene or a region thereof; a 
transgenic non-human animal harboring said synthetic genes or a region 
thereof; 

III) original claims 13-16 completely and claims 17-29 partially: 

A method for preparing a synthetic gene encoding a retroviral protein or part 
of such protein which is enzymatically active in a target eucaryotic cell. 
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No International Search Report had been established for the third group defined 
above. In reply to the Invitation to Restrict or to Pay Additional Fees, the applicant 
elected to pay one additional examination fee; consequently, groups I and II as 
defined above were subject to this preliminary examination. 

2) The applicants are informed that amended claims 1-61 again appear to contain 
three independent inventions as follows: 

I) Invention 1 claims 1-26 : 

A detection method for intracellular integrase activity using a promoterless 
reporter gene; 

II) Invention 2 claims 28-38 : 

Packaging construct for a lentiviral or complex retroviral vector based on a 
synthetic gag or pol gene, and uses thereof; 

III) Invention 3 claims 39-61 : 

A synthetic retroviral gene enzymatically active in an eucaryotic cell, wherein 
non-preferred codons within the retroviral gene were replaced with codons 
preferred in mammalian cells, and wherein the GC content of said retroviral 
gene was adapted to between 53 and 63%. 

These groups are not so linked to form a single general inventive concept, and 
therefore represent three different inventions. 

However, since examination fees were paid for groups I and II as defined in 
section IV. 1 , and as a service of the EPO, no further invitation to Restrict or to Pay 
Additional Fees is extended at this moment. 
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Re Item V 

Reasoned statement under Art. 35(2) PCT with regard to novelty, inventive st p 
or industrial applicability. 

1 ) Reference is made to the following documents (the document numbering 
corresponds to their order of citation in the international search report): 

D3: US-A-5 81 1 270 (GRANDGENETT DUANE P) 22 September 1998 (1998- 

09- 22) cited in the application 
D4: US-A-5 434 065 (MAHAN MICHAEL J ET AL) 18 July 1995 (1995-07-18) 
D6: WO 98 12207 A (GEN HOSPITAL CORP) 26 March 1998 (1998-03-26) cited 

in the application 

D7: HOLLER T P ET AL: 'HIV1 INTEGRASE EXPRESSED IN ESCHERICHIA 
COLI FROM A SYNTHETIC GENE' GENE,NL,ELSEVIER BIOMEDICAL 
PRESS. AMSTERDAM, vol. 136, 22 December 1993 (1993-12-22), pages 
323-328, XP0001 99775 ISSN: 0378-1119 

D10: WO 98 34640 A (DAVIES MARY ELLEN M ;PERRY HELEN C (US); FREED 
DANIEL C (US); LIU) 13 August 1998 (1998-08-13) 

Invention 1 

Novelty under Art. 33(2) PCT. 

2) Claim 1 refers to a detection method for intracellular integrase activity, using a 
promoterless reporter gene. 

Such a method is not described in the prior art. Document D3 describes a method 
for assessment of integrase activity, wherein integrase activity occurs in vitro, and 
which depends on the presence of a unique restriction site. 

Document D4 describes an assay which is similar to that of the application, in that 
it uses a promoterless reporter gene, which is expressed from a promoter 
upstream of site of integration of the donor DNA molecule. However, this method 
uses homologous recombination for integration of the donor DNA, and can not be 
used for assessing integrase activity. 

Claims 1 - 26 are therefore novel. 
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Inventive Step under Art. 33(3) PCT. 

3) With regard to subject-matter of claim 1 , document D4 can be viewed to be the 
closest prior art. The problem solved by the application, was therefore a further 
application of the method of D4. In the opinion of the IPEA, the solution proposed 
by the present invention, the assessment of integrase activity, is not obvious from 
the prior art, and furthermore requires modifications to the method of D4 (such as 
the introduction of flanking retroviral LTRs). 

An inventive step is therefore acknowledged for the methods of claims 1 - 26. 
Invention 2 

Novelty under Art. 33(2) PCT. 

4) The prior art describes modified retroviral sequences, which have been adapted 
to preferred codon usage in eucaryotic cells (e.g. D10 discloses accordingly 
modified HIV gag coding sequences). However, these modified retroviral 
sequences have not been used in the creation of packaging vectors, or according 
cell lines. 

Subject-matter of claims 28-38 is therefore novel. 
Inventive Step under Art. 33(3) PCT. 

5) Document D10 discloses HIV gag sequences with modified codon usage, 
although for the creation of HIV vaccines. In the opinion of the IPEA, the prior art 
does not directly lead the skilled person to use the gene of D10 for the creation of 
a packaging construct. An inventive step is therefore formally acknowledged for 
subject-matter of claims 28-38. 
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Inv ntion 3 

Novelty under Art. 33(2) PCT. 

6) Document D6 describes the modification of several genes, wherein the codon 
usage is adapted to the preferred use in mammalian cells. Specifically, D6 shows 
the modification and successful high-level expression of HIV gp120. D6 describes 
that this method can be generally applied to a wide variety of genes (see pg. 
45/23 - 46/4), and specifically mentions the preferred extension of this method to 
other HIV genes, such as the pol gene (pg. 3; claim 14). 

The entities and methods of present invention III (claims 39-61) differ from the 
prior art insofar as codon usage is biased to obtain a GC content of between 53 
and 63%. 

The prior art does not state a preferred GC content of genes modified for 
preferred codon usage. Therefore, in the absence of evidence that the 
modification of the gag gene as disclosed in D10, or the modification of the pol 
gene proposed in D6, would automatically lead to a gene with GC content of 
between 53-63%, subject-matter of claims 39-61 is considered to be novel. 

Inventive Step under Art. 33(3) PCT. 

7) The modified genes and according methods of invention III differ from the prior art 
(e.g. D6) insofar as that they are limited to retroviral genes which exert an 
enzymatic function, and which have a GC content of between 53 and 63%. 

While the extension of e.g. the method of D6 to enzymatically active retroviral 
genes is obvious and even proposed in D6, none of the prior art documents 
discloses a preferred GC content. 

Moreover, since the average GC content in mammalian genes is approx. 40% 
(Lewin, B. (1994) Genes V, Oxford University Press, N.Y., 111), the entities and 
methods of the present invention appear to be limited to a selected range of 
modified retroviral enzymatic proteins, which is not obvious in the light of the prior 
art. 
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The involvement of an inventive step is therefore acknowledged for subject-matter 
of claims 39-61 . 



Re Item VI 

Certain published documents (Rule 70.10 PCT). 



Application No 
Patent No 



Publication date 
(day/month/year) 



Filing date 
(day/month/year) 



Priority date (valid claim) 
(day/month/year) 



WO 00/39302 



06.07.2000 



30.12.1999 



31.12.1998 



Form PCT/Separate Sheet/409 (Sheet 6) (EPO-April 1997) 



09-08-2001 



Claims 

1 . A detection method for intracellular integrase activity using a promoterless reporter 
gene. 

5 

2. The method according to claim 1 , wherein the integrase activity is present in cell 
culture. 

3. The method according to claim 1 or 2, wherein the integrase activity is present after 
10 transfectipn of an integrase gene. 

4. The method according to any of claims 1 to 3, where the integrase activity is 
performed by an integrase protein. 

15 5. The method according to claim 4, wherein the integrase protein Is a wild type 
integrase enzyme. 

6. The method according to any previous claim, wherein the integrase protein is 
mutated, 

20 

7. The method according to any of claims 1 to 6, wherein the integrase gene is 
mutated in order to obtain an optimised codon usage. 

8. The method according to any previous claim, wherein the integrase gene is a 
25 synthetic gene having a portion of the wildtype codons relaced by other codons. 

g. The method according to any previous claim, wherein the integrase protein is 
retroviral. 

30 10. The method according to any of claims 1 to 9, where the integrase protein Is 
lentiviral. 

11. The method according to claim 10 t wherein the integrase protein is an HIV 
integrase. 

35 

12. The method according to any previous claim, wherein the reporter gene is one of a 
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lucif rase, GFP and an antibiotic selection marker. 

13. The method according to any of the claims 1 to 1 1, wherein the reporter gene is a 
cytotoxic drug resistance gene. 

14. The method according to any previous claim, wherein a reporter gene construct is 
generated from the reporter gene and the construct is used as the substrate of an ' 
enzymatically active retroviral protein expressed from a synthetic retroviral pol or 
gag gene, the synthetic gene having modified codon usage compared with a 
wildtype gene, the synthetic gene being for expression of a retroviral pol or gag 
gene or a region of a retroviral pol or gag gene in a eukaryotic ceil, the expressed 
retroviral protein being at a level to provide detectable activity of a wild type function 
of the expressed retroviral protein in the eukaryotic cell. 

1 5. The method according to claim 14, wherein the synthetic gene is for the expression 
of a lentiviral pol or gag gene or a region of a lentiviral pol or gag gene in a 
eukaryotic cell, the expressed lentiviral protein being at a level to provide detectable 
activity of a wild type function of the expressed lentiviral protein in the eukaryotic 

celK 

16. The method according to claim 14 or 15, wherein the synthetic gene is for the 
expression of a retroviral or lentiviral gag or pole gene or a region of a retroviral or 
lentiviral gag or pol gene where the gene or region thereof, after codon optimization 
for a eukaryotic host in which it is expressed, contains a GC nucleotide pair content 
between 53 and 63 %, more preferably between 55 and 61 %, and the expressed 
gene is expressed at a level to provide detectable enzymatic activity of the 
expressed retroviral or lentiviral protein in the eukaryotic cell. 

17. The method according to any of claims 14 to 16, wherein the expression of the gag 
or pol gene or the region thereof is independent of retroviral regulatory proteins. 

18. The method according to any of claims 14 to 17 wherein the retroviral protein is a 
lentiviral gag or pol protein or a fragment thereof. 

19. The method according to claim 18 wherein the retroviral protein is an HIV gag or pol 
protein or a fragment th reof. 
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20. The method according to any of claims 14 to 19* wherein the detectable activity of 
the enzymatic function includes at least promotion or stimulation of the integration of 
DNA fragments into the host cell DNA, preferably the chromosome if the host cell. 

5 

21. The method according to any of the claims 14 to 20, wherein the eukaryotc cell for 
expression of genes is a mammalian cell. 

22. The method according to any of the claims 14 to 21 wherein the expressed protein 

1 0 has an expression level of at least 200 % compared to the expressed wild type gene 
in a eukaryotic cell. 

23. The method according to any of the daims 14 to 21 containing a synthetic gene 
comprising the sequence of Fig 2A or homologs thereof which have a GC content 

1 5 between 53 and 63 % preferably between 55 and 61 percent. 

24. The method according to any of claims 1 to 23, wherein a reporter gene construct 
is generated from the reporter gene and the construct contains an internal IRES. 

20 25. The method according to any previous claim, wherein the reporter gene codes for 
an enzyme. 

26. Use of a method according any of the claims 1 to 25 for screening for integrase 
inhibitors. 

25 

27. An integrase inhibitor obtained by the method of claim 26. 

28. Packaging construct for a ientiviral or complex retroviral vector based on a synthetic 
retroviral pol or gag gene, the synthetic gene having modified codon usage 

30 compared with a wildtype gene, the synthetic gene being for expression of a 

retroviral pol or gag gene or a region of a retroviral pol or gag gene in a eukaryotic 
cell, the expressed retroviral protein being at a level to provide detectable activity of 
a wild type function of the expressed retroviral protein in the eukaryotic cell. 

35 29. Packaging construct according to claim 28 wherein the synthetic gene Is for the 

expression of a I ntiviral pol or gag gene or a region of a Ientiviral pol or gag gene in 
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a eukaryotic celt, the expressed lentiviral protein being at a level to provide 
detectable activity of a wild type function of the expressed lentiviral protein in the 
eukaryotic celL 

5 30. Packaging construct according to claim 28 or 29, for the expression of a retroviral 
gag or pole gene or a region of a retroviral gag or pol gene where the gene or 
region thereof, after codon optimization for a eukaryotic host in which it is 
expressed, contains a GC nucleotide pair content between 53 and 63 %, more 
preferably between 55 and 61 %, and the expressed gene is expressed at a level to 
1 0 provide detectable enzymatic activity of the expressed retroviral protein in the 
eukaryotic cell. 

31 . Packaging construct according to any of claims 28 to 30, wherein the expression of 
the gag or pol gene or the region thereof is independent of retroviral regulatory 

15 proteins. 

32. Packaging construct according to any of claims 28 to 31 , wherein the retroviral 
protein is a lentiviral gag or pol protein or a fragment thereof . 

20 33. Packaging construct according to claim 32 wherein the retroviral protein is an HIV 
gag or pol protein or a fragment thereof, 

34. Packaging construct according to any of claims 28 to 33, wherein the detectable 
activity of the enzymatic function includes at least promotion or stimulation of the 

25 integration of DNA fragments into the host cell DNA, preferably the chromosome if 
the host cell. 

35. Packaging construct according to any of the claims 28 to 34, wherein the retroviral 
protein is a protease, reverse transcriptase, integrase or a polyprotein gag-pol 

30 precursor thereof. 

36. Packaging construct according to any of the claims 28 to 35, wherein the eukaryotic 
cell for expression of genes is a mammalian cell 

35 37 r Packaging construct according to any of the claims 28 to 36, wherein the expressed 
protein has an expression level of at least 200 % compared to the expressed wild 
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type gene in a eukaryotic celt. 

38. Packaging construct according to any of the claims 28 to 37 containing a synthetic 
gene comprising the sequence of Fig 2A or homologs thereof which have a GC 

5 content between 53 and 63 % preferably between 55 and 61 percent. 

39. A method of transfecting a eukaryotic cell using the expression vector in 
accordance with any of claims 59 to 61 . 

10 40. A eukaryotic cell line harboring the synthetic gene or region of a gene in 
accordance with any of the claims 50 to 58 . 

41 .The eukaryotic cell line according to claim 40, wherein the retroviral 

enzymatieally active protein is expressed using a constitutive, inducable or 
15 tissue specific promoter. 

42. The eukaryotic cell line according to claim 40 or 41 , wherein the expression 
is stable. 

20 43. A transgenic animal harboring the synthetic gene or part of a gene in 
accordance with any of the claims 50 to 58. 

44. The transgenic animal according to claim 43, wherein the expression of the 
synthetic gene or part of a gene is induced by an inducable promoter or by a 

25 tissue-specific promoter. 

45. The transgenic animal according to claim 43 or 44, comprising a mammal. 

46. A method for preparing a synthetic gene or part of a gene encoding a 

30 retroviral protein or part of such a protein which is enzymatieally active in a 
target eukaryotic cell, comprising the steps of: 
1) identifying a group of genes from the total set of genes of the target 
eukaryotic cell which encode proteins which are naturally expressed easily 
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and/or in high concentrations in the target cell; 

2) determining the codon sequences of these identified genes and from these 
sequences a preferred codon usage and a preferred nucleotide pair frequency; 

3) using the preferred codon usage, identify the non-preferred codons in the 
5 natural gene encoding the enzymatically active protein; 

4) replacing one or more of the non-preferred codons with one or more preferred 
codons encoding the same amino acids as the replaced codons while biasing 
the replacement to obtain the preferred nucleotide pair frequency, the preferred 
nucleotide pair frequency being a GC nucleotide pair content of between 53 and 

10 63%, more preferably between 55 and 61 %. 

47. The method according to claim 46, wherein the replacement step is carried 
out based on a random choice between alternative codons encoding the 
same amino acid at each position using a random number generator and 

15 biasing the choice of alternative codons based on the preferred codon usage 
to obtain the preferred nucleotide frequency. 

48. A method for gene transfer in a eukaryotic cell expressing the synthetic 
gene or region of the gene in accordance with any of the claims 50 to 58. 

20 

49. A method according to claim 48, wherein the synthetic gene is transiently 
expressed or is stably integrated in said cell. 

50. A synthetic retroviral gag or pol gene or a region of a retroviral gag or pol 
gene for the expression of a retroviral gag or pol protein in a eukaryotic cell, 
the retroviral gene having non-preferred codons when referred to the 
eukaryotic cell, the number of non-preferred codons being such that 
replacement of all the non-preferred codons by preferred codons for the 
eukaryotic ceil results in a GC nucleotide pair content of 65% or higher, the 
synthetic gene having a GC nucleotide pair content of between 53 and 63%, 
more preferably between 55 and 61% and the expressed retroviral protein is 
expressed at a level to provide det ctable enzymatic activity of th 
expressed retorviral protein in the eukaryotic cell. 



25 
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51 . The synthetic gene according to claim 50, wherein the expression of the gag 
or pol gene proteins is independent of retroviral regulatory proteins. 

5 52. The synthetic gene according to claim 50 or 51 , wherein the retroviral protein 
is a lentiviral gag or pol protein. 

53. The synthetic gene according to claim 52, wherein the lentiviral protein is an 
HIV gag or pol protein. 

10 

54. The synthetic gene according to any of claims 50 to 53, wherein the 
detectable activity of the enzymatic function includes at least promotion or 
stimulation of integration of DNA fragments into the host cell DNA, preferably 
the chromosome of the host cell. 

15 

55. The synthetic gene according to claim 54, wherein the retroviral protein is a 
protease, a reverse transcriptase, an integrase protein or a polyportein gag- 
pol precursor thereof. 

20 56. The synthetic gene according to any of the claims 50 to 55, wherein the 
eukaryotic cell is a mammalian cell. 

57. The synthetic gene according to any of the claims 50 to 56, wherein the 
expression of the protein is at a level at least 200% of that expressed by the 

25 wild type gene in the eukaryotic cell. 

58. The synthetic gene according to any of the claims 50 to 57 comprising the 
sequence of Fig. 2A or homologs thereof which have a GC content between 
53 and 63%, preferably between 55 and 61%. 



30 



59. A eukaryotic expression vector comprising the synthetic gene or region of a 
gene in accordance with any of the claims 50 to 58. 
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60. The expression vector according to claim 59, further comprising a 
constitutive or an inducible or a tissue-specific promoter. 

61. The expression vector according to claim 59 or 60, comprising a plasmid, a 
5 mammalian or an insect virus. 
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which has an amended codon usage compared with the wild- type gene and 
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Present claim 3 relates to a detection method using as the substrate a 
product defined in claims 17 to 26. However, present claim 17 (and 
dependent ones) relates to products defined by reference to a desirable 
characteristic, namely being expressed at a level to provide detectable 
activity of the wild-type function of the expressed retroviral protein in 
the eukaryotic cell. 
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render a meaningful search over the whole of the claimed scope 
impossible. Consequently, the search could only be carried out for those 
parts of the claims which appear to be clear, supported and disclosed, 
namely those parts relating to the product wherein , as described in 
claim 18 and more specifically in the description page 13 line 11 to 14 
line 1, a synthetic HIV-1 integrase gene wherein the GC code content 
would be increased up to 59%. 

The applicant's attention is drawn to the fact that claims, or parts of 
claims, relating to inventions in respect of which no international 
search report has been established need not be the subject of an 
international preliminary examination (Rule 66.1(e) PCT). The applicant 
is advised that the EPO policy when acting as an International 
Preliminary Examining Authority is normally not to carry out a 
preliminary examination on matter which has not been searched. This is 
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Present claim 3 relates to a detection method using as the substrate a 
product defined in claims 17 to 26. However, present claim 17 (and 
dependent ones) relates to products defined by reference to a desirable 
characteristic, namely being expressed at a level to provide detectable 
activity of the wild-type function of the expressed retroviral protein in 
the eukaryotic cell. 

The claim covers all products having this characteristic, whereas the 
application provides support within the meaning of Article 6 PCT and/or 
disclosure within the meaning of Article 5 PCT for only a very limited 
number of such products. In the present case, the claims so lack support, 
and the application so lacks disclosure, that a meaningful search over 
the whole of the claimed scope is impossible. Independent of the above 
reasoning, the claims also lack clarity (Article 6 PCT). 

An attempt is made to define the product by reference to a result to be 
achieved. Again, this lack of clarity in the present case is such as to 
render a meaningful search over the whole of the claimed scope 
impossible. Consequently, the search could only be carried out for those 
parts of the claims which appear to be clear, supported and disclosed, 
namely those parts relating to the product wherein , as described in 
claim 18 and more specifically in the description page 13 line 11 to 14 
line 1, a synthetic HIV-1 integrase gene wherein the GC code content 
would be increased up to 59%. 

The applicant's attention is drawn to the fact that claims, or parts of 
claims, relating to inventions in respect of which no international 
search report has been established need not be the subject of an 
international preliminary examination (Rule 66.1(e) PCT). The applicant 
is advised that the EPO policy when acting as an International 
Preliminary Examining Authority is normally not to carry out a 
preliminary examination on matter which has not been searched. This is 
the case irrespective of whether or not the claims are amended following 
receipt of the search report or during any Chapter II procedure. 
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(57) Abstract 

The present invention features a synthetic gene or region 
of a gene which has an amended codon usage compared with 
the wild-type gene and which is for the high level expression of 
a retroviral protein in eukaryotic cells, the expressed retroviral 
protein having enzymatic activity in the eukaryotic cell. In 
addition, the invention features a synthetic gene or region of 
a gene encoding a retroviral enzyme or part of a retroviral 
enzyme normally expressed in a mammalian or other eukaryotic 
cell wherein at least one non-preferred codon in the wild-type 
gene encoding the enzyme has been replaced by a preferred 
codon encoding the same amino acid. The retroviral protein 
may be a protease, reverse transcriptase, integrase protein or a 
polyprotein gag-pol precursor thereof. In one embodiment the 
retroviral protein with enzymatic activity is a lentiviral protein. 
In other embodiments the enzymatically active protein is a pol 
enzyme. In more preferred embodiments, the enzymatically 
active protein is a lentiviral integrase. In an even more preferred 
embodiment the enzyme is an HIV enzyme. In more preferred 
embodiments the enzymatically active protein is HIV integrase. 
The present invention also includes a detection method for 
intracellular integrase using a promoterless reporter gene. 
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Deteawn of imegrase activity using a promoterless reporter gene 



A. Substrate LTR-CRES-Lac (digested witfr Seal) 




Transfectfoa into cells, binding of integrase to U3^TJ5ends 
and: cleavage of termini 



C Integration into actively transcribed regions- of genomic DNA 
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(57) Abstract: The present invention features a synthetic 
gene or region of a gene which has an amended codon 
usage compared with the wild-type gene and which is for 
the high level expression of a retroviral protein in eukaryotic 
cells* the expressed retroviral protein having enzymatic 
activity in the eukaryotic cell. In addition, the invention 
features a synthetic gene or region of a gene encoding a 
retroviral enzyme or part of a retroviral enzyme normally 
expressed in a mammalian or other eukaryotic cell wherein 
at least one non-preferred codon in the wild-type gene 
encoding the enzyme has been replaced by a preferred codon 
encoding the same amino acid. The retroviral protein may 
be a protease, reverse transcriptase, integrase protein or a 
polyprotein gag-pol precursor thereof. In one embodiment 
the retroviral protein with enzymatic activity is a lend viral 
protein. In other embodiments the enzymatically active 
protein is a pol enzyme. In more preferred embodiments, 
the enzymatically active protein is a lentiviral integrase. In 
an even more preferred embodiment the enzyme is an HIV 
enzyme. In more preferred embodiments the enzymatically 
active protein is HIV integrase. The present invention also 
includes a detection method for intracellular integrase using 
a promoteriess reporter gene. 
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